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Abstract — Zeolite was synthesized from coal fly ash produced by a domestic power plant and has applications in the
removal of heavy metal from waste water. Zeolite was synthesized using a hydrothermal method involving an alkaline reaction
with NaOH. The NaOH concentration and reaction times were varied in order to synthesize zeolite showing the maximum
removal efficiency of heavy metal from waste water. The synthesis conditions were optimized at the concentration of
4M-NaOH and the reaction time of 4hrs. The synthesized zeolite needed washing with HCI solution to improve the removal
efficiency of P, Pb, Cd, Cr, Mn and it was maximized at pH 7-9.5 in leaching solution of synthesized zeolite.
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Fig. 1. Schematic diagram of lab. scale manufacturing apparatus.
1. Agitator 4, Heating mantle
2. Reflux condenser 5. Speed controller
3. Thermometer 6. Teflon coated flask
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Fig. 2. Manufacturing procedure of zeolite from coal fly ash.
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Fig. 4. The NgO/Al,O; mole ratios in according to NaOH concentra-
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Table 1. Compositions analysis of coal fly ash
Composition SiQ Al,0q Na,0O CaO FgO, MgO K,0 L.O.
Coal fly ashwt%o) 51.60 28.01 0.83 8.45 4.83 1.72 0.61 3.95
Coal Fly ash treated by HGAt%) 54.12 29.19 0.82 4.79 4.77 1.69 0.63 3.99
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Fig. 6. XRD pattern of synthesized zeolite in various conditions. 4 hr-4 M,
6 hr-2 M, 12 hr-1 M-NaOH (P=Phillipsite, Q=Quartz, M=Mullite.)
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Fig. 9. TGA curve of synthesis zeolite at 4 hr-4 M-NaOH.
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Fig. 11. Removal efficiency of heavy metals using synthesis zeolite.
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